1857 (conscription-years) 16 . As a result Dutch conscripts in the late 50s of the 19th century were, for instance, smaller than their French counterparts' 7 . Perhaps one of the most intriguing aspects of the 'early industrial growth puzzle' is the fact that some groups have been found whose height either increased or remained constant, while most of the people were becoming smaller. These groups include German -upper and middle class -students during the third quarter of the 18th century 18 . Moreover, adult American male slaves and American middle class cadets increased in height between 1820 and 1840' 9 . In 1996 Komlos proposed an explanation of the e.i.g.-puzzle within a framework of standard economic theory. To be consistent, he also incorporated the 'exceptions' to the e.i.g.-puzzle into his model. His explanation rests on eleven basic arguments. According to Komlos, on the eve of economic modernization 20 : (1) Incomes tended to become more unevenly distributed; (2) Food prices rose relative to the prices of other goods, due to a lagging of technological change and capital accumulation in agriculture, compared with industry; (3) The year to year variability of income of common people tended to increase; (4) Large groups of people, who had before been living in a situation of more or less economic selfsuffiency, were gradually integrated into the market economy, and thus, became more vulnerable to rising food prices; (5) Population growth, in combination with diminishing returns to labor in the agricultural sector, contributed to a deteriorating nutritional status; (6) Increased urbanization in itself led to higher food prices for a growing percentage of the population, as long as an insufficient transport technology hampered a reduction of differences between rural and urban food prices; (7) Accelerated industrialization meant substantial sectoral shifts within the labor force, which in turn implied that an ever smaller number of farmers had to produce food for a steadily increasing number of industrial households; (8) Intensification of labor would occur, as the spread of industries provided more opportunities for children to work in factories; (9) Increasing population density, in combination with growing urbanization and a rising trade volume, created a increasingly favorable environment for transmitting diseases.
To these nine arguments that are, so to say, endogeneous or unavoidable factors accompanying the general historical process of modernization, wherever it took place in Europe or in the United States, somewhere during the second half of the 18th and the first half of the 19th century, Komlos added two other arguments of a more exogeneous character:
(10) Weather conditions worsened in Europe during the second half of the 18th century, which had a negative impact on agricultural productivity, thereby worsening the nutritional status of Europeans; (11) The periods of decline in the biological standard of living culminated in major wars in Europe, the first period of declining heights culminated in the Napoleonic 21 . Given the fact that, as Komios's explanatory scheme suggests, the majority of the factors cited above, were unavoidable side-effects of the modernization-proces, the question arises whether the same mechanisms were also at work in a country that has not yet been mentioned so far in connection to the early industrial growth puzzle, The Netherlands. It is of particular interest in this respect, as it was the first 'modern economy' in the pre-modern era of the western world, the golden age of the Dutch Republic in the 17th century, while, two centuries later, it was slower to industrialize than most other European countries. In other words, it would be interesting to examine the extent to which the e.i.g.-puzzle pertains to The Netherlands, during its renewed attempt at modernization in the first half of the 19th century. We shall also examine whether Komios's explanatory scheme fits the experience of The Netherlands.
III. Another Puzzling Example: Shrinking Dutchmen in a Growing Economy
If the 'early industrial growth puzzle' can be characterized by a continuous and substantial decline in the biological standard of living of the majority of the population over a prolonged period -say, 20 years or more -, in which the economy was growing, it becomes evident from Figure 1 , that the case of The Netherlands between the late 1820s and the late 1850s is another example of this historical paradox. While the average height of Dutch conscripts rose between 1821 and 1826 (reflecting most probably a rapid improvement of general living conditions after the notouriously bad circumstances during the French occupation in the Napoleonic period), heights began to fall rapidly from 1830 to 1857, only interrupted by a temporary and partial recovery between 1832 and 1844. As a result, 20-years old Dutch conscripts measured in the late 1850s were smaller than their counterparts had been been around the beginning of the 19th century. Yet, Dutch real GNP per capita was growing at an average rate of more than 0.50 percent per year. It is interesting to see that a clear pattern of economic growth and stagnation can be identified for the first half of the 19th century: A decline during the last years of French occupation (1807-1812); Vigourous growth (approximately 1.5 percent per year on average) between 1812 and 1840, that may be interpreted (at least for the first years) as a catching-up process after the extremely depressed period of the French occupation; a short period of decline between 1840 and 1847, followed by a moderate but steady growth-rate of slightly less than 1 percent per year during the two decades between 1847 and 1867. This pattern implies that only the cohorts measured between 1827 and 1831, and those measured between 1847 and 1851 experienced sometime during their lifetime a drop in the real product per capita, and that the decline in physical stature of cohorts, measured after 1851 (so, born after 1831) correlated negatively with the trend of real GNP per capita.
Given that Komios's explanation of the 'early industrial growth puzzle' centers around the process of economic modernization, we next compare the trend of heights between relatively modern and backward regions. The Netherlands is of special interest in this respect, because there were clear and distinguished regional differences in economic backwardness during the first half of the nineteenth century.
IV. Regional Differences in Economic Modernization in The Netherlands
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Small as the country may be, there were -and to a certain degree, there still are -substantial regional differences in physical geography, economic structure, and social conditions. The most crude regional division is three-fold: urban, modern-agricultural, and traditional-rural. The urban region consists of the provinces of Noord-Holland and Zuid-Holland in the west of the country, and is characterized by relatively large towns, of which some were known as centers of urban industry as early as the Middle Ages, and declined substantially thereafter (for example, Delft or Leyden), while others gained their reputation as international ports during the Golden Age of the Republic (i.e., Amsterdam or Rotterdam). Together with the province of Zeeland in the south-west, Noord-and Zuid-Holland constituted the core of the maritime empire in the 17th century. Of course, agriculture also existed in Holland and Zeeland in the days of the Republic, and it continued to do so when the waning of the Dutch empire began: Agriculture in these regions was dominated by horticulture, and advanced dairy farming. With the decline of the seaports of Zeeland (Middelburg or Veere, for instance) after the 17th century, agriculture grew relatively in importance, so that at the beginning of the 19th century, Zeeland was generally considered to belong to the modern-agricultural regions, of which the other part was in the northern provinces of Groningen and Friesland. Large-scale, specialized, market-oriented, "capitalistic" agriculture, dairy-farming and animal husbandry dominated the picture in these regions, as early as the 17th century, and continued to do so in the following centuries, until the present day. Broadly speaking, the modern-urban and modern-agricultural provinces of the nation consisted of rich, alluvial soils, while the rest of the country, the traditional-rural provinces of Drenthe, Overijssel, Gelderland, Utrecht, Noord-Brabant and Limburg, located in the east and south-east were characterized by poor, diluvial soils. It is important to realize that the famous 'modernity' of the 17th century Republic hardly applied to these so called 'landlocked provinces'. In fact, these regions were rather isolated from the rest of the country, except for the inter-regional export of peat, the main industrial fuel. A traditional rural economy dominated. Local and regional markets played a more important role than the national or international markets. Self-suffiency became even more pronounced when market prices deteriorated. This traditional system persisted well into the first decade of the 20th century.
V. Regional Differences in Height and Mortality
When we examine the regional differences in height in order to explain the contradictory picture of declining heights in a growing economy that prevailed in The Netherlands between 1830 and 1857, the following pattern becomes apparent (Figure 2 ):
1. Up to 1827 the rising national average height is clearly reflected in the three regional averages that rise also steeply and all at about the same rate; 2. Between 1827 and 1833 all three regional averages declined, but at a markedly different rate: Heights in the traditional-rural regions were hardly affected, while modern-agrarian heights declined much faster. The worst, however, were heights in the urban areas. There the fall in heights was so severe that Dutch city-dwellers in the early 1830s were significantly SWO Nl 1HOI3H 33VH3AV c .2 ο ΰ (Ο <Λ smaller than they had been in the early 1820s, which was not true, either for the traditionalrural, or for the modern-agricultural regions. Elaborating for a moment on the suggestion we made above, namely that the declining (or at least stagnating) real income per capita during the last years of the French occupation, can be held mainly responsible for the decrease in height during these years, it seems that the impact of the occupation on the Dutch economy was most severe on the urban regions, followed by the modern agrarian regions, while the 'backward', relatively self-sufficient regions were hardly affected at all. This is consistent with two of the factors, suggested by Komlos as explanation of the early-industrial-growth puzzle, namely (a) that the more people were integrated into a market-economy during early phases of modernization, the more vulnerable they tended to be to market fluctuations; and (b) that the Napoleonic period had disasterous consequences for the common people that suffered from the French agression during these years. 3. After 1833 the pattern becomes even more intriguing: Regional differences in the development of stature reveal clearly the source of the steadily declining national height figures. Between 1833 and 1843 only the urban heights continue to decline; Both modern-agrarian and rural-traditional heights were, in fact, increasing.
This pattern continued until the mid-1840s, when all regional heights started to decline again, and again at the same rate. By 1847 the urban height penalty was 2.5 cms. The decline in all heights during the late 1840s can easily be explained: A combination of a series of disastrous harvests (the so called "Potatoe Diseases"), and a worsening disease-environment, that hit especially the cities, were most probably mainly responsible for the worsening health and stature during these years, aptly been nick-named "The Hungry Forties".
The pattern of simultaneously declining heights after 1843, is consistent with the influence of growing population density on a deteriorating biological standard of living during early modernization, mentioned by Komlos. Dutch population was, after all, growing at a rate of 0.8 percent per annum during the first half of the 19th century, so population density was indeed increasing 23 . It is unlikely, however, that growing urbanization -as Komlos suggestsplayed a major role in the worsening of the biological standard of living during these years: Approximately 37 percent of the Dutch people lived in cities with more than 2500 inhabitants around 1800, and this percentage was still less than 39 percent in the middle of the century. Hence, urbanization in The Netherlands essentially remained constant during the first half of the 19th century 24 .
There is another point in Figure 2 worth mentioning: If it is true that changes in the stature of conscripts over time can be regarded as the result of prior changes in the material circumstances of the successive cohorts, which, in turn, are to a large extent influenced by changes in real disposable income, then Figure 2 suggests that incomes in The Netherlands tended to 23 Dutch population was 2.1 million in 1805 and 3.1 million in 1850 (Drukker/Tassenaar, Paradoxes, Statistical Appendix, Table 9A . According to the official census of December 1849, 36 % of the total population of The Netherlands lived in cities. The same source indicates that 0.9 % of total population lived in cities that had fewer than 2500 inhabitants, but not every urban center had the official status as a city. In these places lived 3.4 % of total population. So, the urbanization rate (percentage) was in 1850 approximately 36.0 % -0.9 % + 3.4 % = 38.5 %. Cf.: Steckel/Floud, Health and Welfare, p. 442. become more unevenly distributed, since the second quarter of the 19th century. This is illustrated by the fact that the standard deviation of the regional height figures was on average 1.4 cm. between 1823 and 1827; between 1828 and 1843 it rose to 5.4 cm., while it was more than 7.4 cm. on average during the years between 1844 and 1851. The main pattern indicated by the regional differences in height in Figure 2 , is that the biological standard of living of city dwellers was by far the worst in the first half of the 19th century, and that it even worsened over time. This finding is corroborated by the regional differences in mortality (Figure 3 ). Except for a few years during the second half of the 1820s, the urban mortality rate was always much higher than that of the rural regions. The few years of crisis mortality in the agricultural areas was caused by a flood that devastated the shores of The Netherlands in the winter of 1825, and by the severe malaria-epidemic that followed in the years thereafter 25 . Of course, only the 'wet' sea-provinces were affected by these catastrophes, but all modern-agricultural regions, belonged to the sea-provinces of the the nation. For all the other years, the urban death-rate was not only highest, but clearly also more vulnerable to sudden negative shocks to their material circumstances: the variability of the urban death-rate was much larger than in the moder-agrarian and rural-traditional regions. It should also be noted that the mortality-rates do not decline at all, even by the 1860s. It seems that, the demographic transition was not yet noticeable in The Netherlands before the second half of the 19th century was well under its way.
VI. Agricultural and Industrial Prices
An essential part of Komlos's explanation of the early industrial growth puzzle rests on changes in relative prices during early economic modernization: Food prices rose, relative to the prices of all other goods, due to the fact that technological change and capital accumulation in the agricultural sector lagged behind initally, compared to the industrial counterparts. Figure 4 clearly illustrates that this was indeed the case in The Netherlands. After 1825 agricultural prices (inclusive the prices of live-stock and dairy products) rose, while the price of industrial products declined substantially. As a result, the ratio of agricultural to industrial prices rose at a rate of approximately 1 % per year, for at least a quarter of a century. According to Komlos's view, this must have had a doubly negative effect on the biological standard of living: Given the rather rigid nominal wage level that was prevailed in the Dutch cities during the first half of the 19th century, the absolute rise in the prices of agricultural and live-stock products impinged most probably nutritional status directly. However, people in the modern-agrarian -and even more so in the rural-traditional regions could respond to rising food prices by shifting away from the market and becoming more self sufficient. This 'absolute' effect was probaly acerbated by a 'substitution' effect: due to the price increase of food, relative to the prices of industrial products, consumer expenditures were lured away from foodstuffs in the direction of non-food items. And of course, this effect was probably stronger in cities, than it was in the countryside. 
